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1.0  ABSTRACT 

1.10  This  report  oovors  work  done  on  the  derelopaent  of  an  RF  Speetro^ 
aoope  in  the  range  from  100  MC  to  1000  MC  for  the  three  month 
period  from  May  1,  1962  to  July  3(1,  1962.  It  deals  with  the  fol^ 
lowing  eubjeotat 

1.11  Purpose  for  the  derelopment. 

1.12  Names  of  technieal  personnel  engaged  in  the  development 
program,  together  with  a  summary  of  the  manhours  work 
performed  by  eaoh. 

1.13  A  description  of  the  work  done  during  the  period  from 
Nay  1,  1962  to  July  31«  1962. 

1.14'  A  project  performance  and  schedule  chart  is  included. 

1.15  Program  for  the  next  three  month  interval. 


RF  Speetrosoopt 


J^UWUSj 

mhall  hJI 


developed  for  tho  Tlaual  diaplay  of 


amplltuda  and  frequency  of  RF  signals  in  the  frequency  range  of 
100  MC  to  1000  Mb', 

The  frequency  range  of  100  WS  to  1000  shall  be  displayed  la 
four  swept  bands  on  a  ^^oseilloseope  screen. 

The  spectroscope  shall  hare  sweep  coverage  up  to  300  exec— 
tronioally  with  high  resolutiont  with  no  spurious  responses  and 
no  internally  generated  interference. 

It  shall  be  useful  as  a  search  reoeivert  spectrum  analyzer*  noise 
interference  analyser  or  as  monitoring  equipment. 


-  2  - 


3.0  TECHNICAL  PERSONNEL  ENOAOED  IN  THE  PBOQRAN  AND  MAN  HOURS 


3.10  Th*  following  is  a  list  of  toebnioal  porsonael  ongagod  In  tho 
doTelopment  of  tba  spaetroasopa  tcgatber  with  tba  total  niuibar 
of  hours  spent  by  aaob  during  tba  period  from  May  1«  1962  to 
July  31,  1962. 

Total  Hours 

Nasi  Per  Man 

Leonard  Pollacbek  144*50 

Martin  Heller  184.00 

Earl  Morrison  171.73 

Thoaas  Vllsmas  53*30 

Joseph  Fazzlno  31*00 

Melvin  Morbarg  10*50 

Harry  Brown  7. 00 

624.25 
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4.0  DESCRIPTION  OF  WORK 


4.10  During  th*  purlod  ooTemd  by  this  reports  the  following  tanka  hare 
been  undertaken. 

4.11  The  power  supply  for  the  npeotroscope  was  ordered.  This  oon> 
slats  of  two  different  types  of  power  supply  packages.  Pack-* 
age  type  No.  1  supplies  all  units  of  the  spec troso ope  except 
the  RF  heads.  Package  type  No.  2  supplies  power  to  each  RF 
head.  There  td.ll  be  a  total  of  four  type  Ho.  2  packages t 
eaeh  supplying  one  of  the  four  RF  heads. 

4.11.1  The  No.  1  type  power  supply  package  has  the  following 
design  objec tires: 

Input  Voltage:  115V  ±10>^,  50  to  400  CPS.  single  phase 
Output  Voltage  and  Current  Regulation  Ripple 


♦205  to  +210  VDC  at  250  MA 

o.U 

♦200  VDC  at  100  MA 

0.01^ 

♦33  VDC  at  400  M& 

O.ly* 

+30  VDC  at  350  MA 

0.01^ 

-23  VDC  at  150  MA 

O.U 

-20  VDC  at  150  MA 

0,01ii 

♦28  VDC  at  1.5  A 

Unregulated 

6.3  VDC  adj.  t0.5V  at  7.5^ 

0.25;^ 

6.3  VAC  at  3.0A 

Unregulated 

2  MV  RKS 
200  pr  RMS 
1  KV  RKS 


100  uv  RMS 
1  KV  RMS 
100  pr  RMS 
10/i 

30  pv  RMS 


4.11.2  The  No.  2  type  power  supply  package  has  the  following 


design  objectives: 

Input  Voltage:  115V  tlOj^,  50  to  400  CPS,  single  phase 
Output  Voltage  and  Current  Regulation  RIppIs 


4>200  VDC  at  O.IA  0.1S6  2  KV  RMS 

6.3  VDC  at  3.0A  0.253^  15  MV  RMS 

4.12  The  Tektronix  Model  RtI15  Hod.  101  was  ordered  as  the  oscillo¬ 
scope  for  the  spectroscope  during  this  period.  This  scope  was 
chosen  in  preference  to  the  Hughes  Memoscope  whloh  was  at  first 
considered  for  use  with  the  speotroseope.  The  advantages  of 
the  Model  RM15  over  the  Hughes  Henosoope  are  as  follows: 


4.12.1  It  has  a  sore  intanss*  sharper  traos. 

4.12.2  It  is  physieally  shorter  sad  eoaserres  eabiaet  apses. 

4.12.3  Its  froat  panel  layout  Is  aore  compatible  with  the 
rest  of  the  speetroaeope. 

4.12.4  It  costs  less. 

4.12.3  It  operates  from  a  30  CPS  to  400  CPS  source  irLthout 
modlfleatloB. 

4.12.6  The  Tektronix  scope  has  a  self-contained  delay  line 
and  wide  band  video  amplifier  appropriate  for  the 
display  of  spectrum  signature. 

4.13  During  this  period,  the  775  MC  to  30  MC  converter,  Unit  Mo. 

1A7A10,  Dwg.  No.  B60O8l3t  Fig*  1  end  photo  Fig.  2,  was  bread- 

boarded.  The  unit  was  aligned  and  tested.  It  has  the  fol— 


lowing 

characteristlos: 

4.13.1 

Input  Signal  Frequency: 

775  MC 

4.13.2 

Local  Oscillator  Frequency: 

402.3  MC  (the  second 
harmonic  or  803  MC  is 
used) 

4.13.3 

LO  Power: 

100  MW  at  402.3  MC 

4,13.4 

Output  Frequency: 

30  MC 

4,13.5 

Conversion  Gain: 

Greater  than  0  DB 

4.13.6 

Overall  Bandwidth 
(3  DB  Points): 

3  MC 

4.14  The  30 

MC  to  775  MC  oonverter.  Unit  No.  1A7A14,  Dwg.  No. 

B6OO814,  Fig.  3  end  photo  Fig.  2,  was  designed  and  bread- 
boarded  during  thiu  period.  It  was  aligned  and  tested.  It 
has  the  following  charaoteristlos: 

4.14.1  Input  Signal  Frequency:  30  MC 

4.14.2  Local  Oscillator  Frequency:  402.3  MC  (the  ssoond 

harmonic  or  803  MC  is 
used) 


4*14»3  LO  Pomn 

4.14.4  Output  Frequenoyt 

4.14.5  ConrerBion  Qala: 

4.14.6  Bandwidth  1  DB: 


lOOHW  at  402.5  MC 
775  MC 

Greater  than  0  DB 
4  MC 


4.15  During  this  period,  the  402.5  MC  local  oBclllator,  Unit 
lA7A15t  Dwg.  No.  A600812«  Fig.  4  and  photo  Fig.  2.  waa  de» 
signed  and  breadboarded.  The  unit  was  aligned  and  tested. 

At  each  of  Its  two  output  ports  Is  aTallable  at  402.5  MG 
greater  than  150  MW  of  power  Into  50  ohms. 

4.16  The  power  IF  amplifier-linear  detector*  Unit  IA7A8,  Dwg.  Ho. 
D600802,  Fig.  5  snd  photo  Fig.  6*  vae  designed  and  bread- 
boarded  during  this  period.  It  was  aligned  and  tested.  It 
has  the  following  characteristics: 

4.16.1  Dynamic  Kange:  >35  DB 

4.16.2  Output  Voltage  (Video):  >20  volts 

4.16.3  Bandwidth  (3  DB) :  7  MC 

4.16.4  Data  of  DC  output  voltage  versus  input  voltage  at 
775  MC  for  the  power  IF  amplifier-linear  detector 
Is  presented  In  Table  I  below: 

Table  I 

Output  volts  DC  versus  Input  volts  RMS  at  775  MC 
for  IF  power  amplifier-linear  detector*  Unit  IA7A8. 

Input  Volts  (raiS)  Output  Volts 

DBM  775  MC  DC 


6 

0.45 

21.0 

C 

0.225 

10.5 

•—  6 

0.112 

4.9 

-12 

0.056 

2.2 

-18 

0.028 

0.88 

-24 

0.014 

0.32 

-30 

0.007 

0.10 

4*16.5  A  plot  of  Table  I  is  given  In  Fig.  7 


4.17  During  this  psriodt  a  lia-log  IF  aaplifisr*  Unit  lA747t  Dwg. 

No.  D6008o6t  Fig.  8v  was  designed  and  br«Midboardsd.  In  the 

log  mode  of  operation,  the  original  breadboard  model  was 

sensitive  to  input  signal  level.  Osoillation  oeourred  when 

the  input  signal  approached  a  critical  level  of  —10  DBH. 

Below  and  above  this  level  the  amplifier  was  stable.  In 

addition,  the  amplifier  saturated  too  soon  on  large  input 

signals.  As  a  result,  the  dynamic  range  of  the  amplifier  was 

too  restricted.  Accordingly,  the  breadboard  was  modified  in- 
the  following  manner: 

4.17.1  Four  transistor  stages  of  the  lin-log  amplifier,  which 
comprise  the  feed  back  section,  were  reduced  to  two 
stages.  Tbs  two  stages  are  each  emitter  followers. 

By  reducing  the  gain  of  the  feedback  section,  the  lin- 
log  amplifier  in  the  log  mode  was  made  stable  and  its 
dynamic  range  increased. 

4.17.2  The  characteristics  of  the  lin-log  IF  amplifier  are 
as  follows: 

Center  Frequency:  775  MC 

Bandwidth  (3  DB) :  6  MC 

Linear  Mode  Gain:  45  DB 

Log  Mode  Gain:  35  DB  (for  small  signals) 

4.18  A  lin-log  IF  preamplifier  Onit  IA7AI7.  Dwg.  No.  C600853»  Fig. 
9.  and  photo  Fig.  10.  was  designed  and  breadboarded  during 
this  period.  It  operates  in  front  of  the  lin-log  IF  ampli¬ 
fier  and.  together  %irith  the  latter,  gives  a  gain  of  better 
than  60  OB  in  the  lin  mode  of  operation  for  small  signals. 

The  lin-log  IF  preamplifier  has  the  following  oharaeteristiest 
4.18.1  Canter  Frequency:  775  MC 

.  7  - 


4.18.2  Bandwidth  (3  DB)t  16  MC 

4.18.3  Linaar  Hoda  Qaia:  23  DB 

4.18.4  Log  Moda  Qaln:  20  DB  (for  amall  signals) 

4.18.3  A  taat  was  conducted  to  detarmina  the  overall  am]^ 

lituda  response  from  the  input  of  the  lin-log 

preamplifier  to  the  output  of  the  power  IF  amplifier* 

linear  detector  in  the  log  mode.  Results  are  presented 

in  Table  II  below.  Refer  to  block  diagram.  Dtfg.  Bo. 
R700449,  Fig.  11. 

Table  II 


Amplitude  response  from  IF  lin— log  preamplifier  input 
to  output  of  power  IF  amplifier*linear  detector. 


775  MC  input  at  Lin-Log 
IF  Preamplifier  in  DBM 

-90 
-85 
-80 
-75 
-70 
-65 
-60 
.  -55 

-50 
-45 

-40 

-35 

-30 

-25 

-20 

-15 

-10 

-  5 

0 


Linear  Detector  Output 
_ Volts  DC _ 


0 

0.02 

0.06 

0.18 

0.4 

0.74 

1.08 

1.35 

1.46 

1.50 

1.55 

1.58 

1.60 

1.60 

1.62 

1.67 

1.73 

1.82 

2.0 


4.18.6  A  plot  of  Table  II  is  shown  in  Fig.  12. 


4.19  During  this  period,  the  lin-log  IF  amplifier  was  relocated  in 
the  overall  system.  This  tms  done  for  the  following  reason. 

In  the  log  mode,  the  bandpass  of  the  lin-log  IF  amplifier  in¬ 
creases  as  its  input  signal  is  made  larger.  The  lin-log  emp- 
lifier  has  been  placed  in  front  of  the  second  set  of  IF  band¬ 
pass  defining  filters  la  order  that  the  overall  desired  syetsn 
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bandpass  rsaaln  constant  In  the  log  mods  of  operation*  A  new 
block  diagram  showing  the  current  arrangements  of  components 
in  the  system  is  given  in  Dwg.  No.  H700A49«  Fig.  1).. 

4.20  During  this  period,  two  bandpass  crystal  filters  were  ordered 

and  received.  Each  crystal  filter  is  centered  at  30  MC.  Crystal 
filter  No.  1  has  a  3  DB  bandwidth  of  5  KC.  Crystal  filter  No.  2 
has  a  3  DB  bandwidth  of  25  KC.  Each  of  the  crystal  filters  e»- 
hibited  excessive  spurious  responses  outside  of  its  pass  band 
under  test.  Eaoh  filter  exhibited  erratic  behavior  in  testing. 
The  filters  were  returned  to  the  manufacturer  for  correction. 
4.20.1  The  results  of  tests  performed  on  Crystal  Filter  No.  1 
are  as  follows: 


Insertion  Loss:  -6.3  DB 

Peak  to  Valley  fiipple  0.6  DB 

Across  Flats: 


Bandwidth  —3  DB: 
Bandwidth  —6  DB: 
Bandwidth  — 60  DB: 

A 

Spurious  Besponses: 


4.3  KC 
5.8  KC 

19.3  KC 

^64  DB  low  side  to  16  HC 
y70  DB  high  side  to  49  MC 


4.20.2  The  results  of  tests  performed  on  Crystal  Filter  No.  2 
are  as  follows: 


Insertion  Loss: 

Peak  to  Valley  Ripple 
Across  Flats: 

Bandwidth  -3  DB: 

Bandwidth  -6  DB: 

Bandwidth  -60  DB: 

Spurious  Responses: 


-2.7  DB 

0.4  DB 

e 

24.6  HC 

27.7  MC 

95.8  MC 

>-57  DB  to  25  MC 
^57  DB  to  49  MC 


4.21  During  this  period,  all  units  of  the  spectroscope  have  been 


completed  by  •ngln««riog  and  ralaased  fpr  fabrloatioa* 

4.22  A  projaet  parforaaaea  and  sehedule  chart  is  gircn  in  Dwg*  Ho* 
sr-138,  Fig.  13. 
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3.0  PROORAH  FOR  THE  NEXT  THREE  MONTH  INTERVAL 

5*10  Doriag  th«  n«xt  Intcrral*  It  la  axpaotad  that  tha  following  taska 
vidll  ba  eoaplated. 

3*11  All  indiridual  units  will  ba  fabrloatad. 

3 >12  Tha  units  will  ba  final  tasted  and  assaablad  and  wirad  in 
tha  cabinet. 

3.13  Final  system  testing  vrlll  be  completed. 
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